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(54) FUEL CUTTING-OFF CONTROLLER FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To provide the fuel cut-off controller for 
internal combustion engine which can prevent a catalyst 
from being deteriorated by the high temperature lean 
atmosphere. 

CONSTITUTION: This fuel cut-off controller for internal 
combustion engine, which is equipped with a fuel supply 
stopping means for stopping fuel supply under a 
prescribed operating condition, is provided with a 
catalyst temperature detecting means for detecting the 
temperature of a catalyst in a catalyst converter 33 for 
purifying discharged gas disposed at the exhaust system 
of an internal combustion engine, and a fuel cut-off 
prohibiting means for prohibiting execution of fuel supply 
stopping control by the fuel supply stopping means. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel-cut control unit of the internal combustion engine equipped with the fuel-supply 
means for stopping which suspend fuel supply at the time of the predetermined operational status 
characterized by providing the following. A degree detection means of catalyst temperature to detect the 
temperature of the catalyst in the catalytic converter for the exhaust air gas cleanups prepared in the 
exhaust air system of this internal combustion engine. A fuel-cut execution prohibition means to forbid 
execution of the fuel-supply halt control by the aforementioned fuel-supply means for stopping when the 
degree of catalyst temperature detected by the aforementioned degree detection means of catalyst 
temperature is higher than a predetermined value. 

[Claim 2] The fuel-cut control unit of the internal combustion engine which performs control which 
suspends fuel supply at the time of the predetermined operational status characterized by providing the 
following. A degree detection means of catalyst temperature to detect the temperature of the catalyst in 
the catalytic converter for the exhaust air gas cleanups prepared in the exhaust air system of this internal 
combustion engine. A catalyst bypass means to make exhaust gas emit [ catalytic converter / 
aforementioned ] into the direct atmosphere from the exhaust air system of an upstream, without going 
via the aforementioned catalytic converter when the degree of catalyst temperature detected by the 
aforementioned degree detection means of catalyst temperature is higher than a predetermined value and 
a fuel-supply halt is performed. 

[Claim 3] The fuel-cut control unit of the internal combustion engine which performs control which 
suspends fuel supply when the idle state and engine rotational speed which are characterized by 
providing the following are beyond a predetermined value. A degree detection means of catalyst 
temperature to detect the temperature of the catalyst in the catalytic converter for the exhaust air gas 
cleanups prepared in the exhaust air system of this internal combustion engine. The exhaust gas stay 
means which the EGR system of this internal combustion engine is made to operate, or makes the 
maximum the amount of overlap of the inlet valve of this internal combustion engine, and an exhaust 
valve when the degree of catalyst temperature detected by the aforementioned degree detection means of 
catalyst temperature is higher than a predetermined value and a fuel-supply halt is performed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fuel-cut control unit of an internal combustion 
engine which performs control (henceforth a fuel cut or F/C) which suspends the fuel supply to an 
internal combustion engine at the time of predetermined operational status for the purpose of 
improvement in mpg, purification of an exhaust gas, heating prevention of a catalyst, breakage 
prevention of an engine, etc. 
[0002] 

[Description of the Prior Art] Conventionally, in the electronics control formula fuel-injection control 
unit of an internal combustion engine, the fuel cut, the maximum high-speed fuel cut, etc. are performed 
at the time of a fuel cut and high rotation at the time of the slowdown which suspends fuel injection 
temporarily. At the time of a slowdown, a throttle valve judges that a fuel cut is in the unnecessary 
slowdown state of fuel supply when an engine speed is beyond a predetermined value by the close by- 
pass bulb completely, fuel injection is suspended, and improvement in mpg, purification of an exhaust 
gas, and heating prevention of a catalyst are aimed at. Moreover, at the time of high rotation, in order 
that a fuel cut may prevent the engine breakage by the elevation more than the red zone of an engine 
speed, it suspends fiiel injection above a predetermined rotational speed (for example, 8000rpm), and 
suppresses elevation of rotational speed. Furthermore, the maximum high-speed fuel cut suspends fuel 
injection, when engine-speed 4500rpm continues predetermined time by 180km or more of vehicle 
speed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is becoming clear that it is the cause by which 
execution of such a fuel cut degrades the three way component catalyst for exhaust air gas cleanups 
prepared in the exhaust air system in recent years, namely, a fuel cut - an exhaust air system - setting - 
02 - although it induces, superfluous (oxygen) atmosphere, i.e., lean atmosphere, if a fuel cut is 
performed in the state where the temperature of a catalyst is high, the catalyst circumference will serve 
as hot lean atmosphere, and a catalyst will deteriorate at an early stage 

[0004] The reason degradation of a catalyst is promoted under such an elevated-temperature state and 
lean atmosphere is explained as accepted theory as follows. That is, atomic movement is activated more, 
so that it becomes "elevated temperature. So, it is 02, while joining together mutually by atomic 
movement which activated Pt (platinum) of the granule within a catalyst in the elevated-temperature 
state and being set to large Pt. Since it is superfluous, oxidation reaction is caused, and grain growth of 
Pt is promoted. As for Pt which carried out grain growth, a surface area becomes small, the area in 
contact with exhaust gas is small, and this means a bird clapper. Therefore, a result is carried out to 
exhaust air gas cleanup performance degradation. It is ". 

[0005] Moreover, although the technology of forbidding secondary air introduction is also known in 
order to prevent cooling of a catalyst at the time of a fuel cut, it is such 02. As the cure which stops 
concentration low, it is checked by experiment that catalyst de-activation resulting from the fuel cut at 



! 
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the time of the elevated temperature mentioned above cannot fully be prevented. 

[0006] The purpose of this invention is in view of this actual condition to offer the fuel-cut control unit 

of the internal combustion engine which aimed at the cure for preventing degradation of the catalyst 

accompanying elevated-temperature lean atmosphere. 

[0007] 

[Means for Solving the Problem] this invention attains the above-mentioned purpose by adopting 
technical composition which is indicated below based on the fundamental idea that the RIN exhaust gas 
generated in connection with a fuel cut prevents flowing into a catalyst when the temperature of a 
catalyst is high. Namely, the fuel-cut control unit of an internal combustion engine concerning this 
application the 1st invention In the fuel-cut control unit of the internal combustion engine equipped with 
the fuel-supply means for stopping which suspend fuel supply at the time of predetermined operational 
status A degree detection means of catalyst temperature to detect the temperature of the catalyst in the 
catalytic converter for the exhaust air gas cleanups prepared in the exhaust air system of this internal 
combustion engine, When the degree of catalyst temperature detected by the aforementioned degree 
detection means of catalyst temperature is higher than a predetermined value, it is characterized by 
providing a fuel-cut execution prohibition means to forbid execution of the fuel-supply halt control by 
the aforementioned fuel-supply means for stopping. 

[0008] Moreover, the fuel-cut control unit of an internal combustion engine concerning the 2nd 
invention In the fuel-cut control unit of the internal combustion engine which performs control which 
suspends fuel supply at the time of predetermined operational status A degree detection means of 
catalyst temperature to detect the temperature of the catalyst in the catalytic converter for the exhaust air 
gas cleanups prepared in the exhaust air system of this internal combustion engine, When the degree of 
catalyst temperature detected by the aforementioned degree detection means of catalyst temperature is 
higher than a predetermined value and a fuel-supply halt is performed It is characterized by providing a 
catalyst bypass means to make exhaust gas emit into the direct atmosphere from the exhaust air system 
of an upstream, without [ catalytic converter / aforementioned ] going via the aforementioned catalytic 
converter. 

[0009] Furthermore, the fuel-cut control unit of an internal combustion engine concerning the 3rd 
invention In the fuel-cut control unit of the internal combustion engine which performs control which 
suspends fuel supply when an idle state and engine rotational speed are beyond predetermined values A 
degree detection means of catalyst temperature to detect the temperature of the catalyst in the catalytic 
converter for the exhaust air gas cleanups prepared in the exhaust air system of this internal combustion 
engine, When the degree of catalyst temperature detected by the aforementioned degree detection means 
of catalyst temperature is higher than a predetermined value and a fuel-supply halt is performed It is 
characterized by providing the exhaust gas stay means which the EGR system of this internal 
combustion engine is made to operate, or makes the maximum the amount of overlap of the inlet valve 
of this internal combustion engine, and an exhaust valve. 
[0010] 

[Function] Like the above, in the constituted fuel-cut control unit of an internal combustion engine 
concerning the 1st invention, when the degree of catalyst temperature is higher than a predetermined 
value, execution of a fuel cut is forbidden. (Therefore, lean-atmosphere-izing of the catalyst 
circumference, i.e., 02, accompanying a fuel cut Elevation of concentration is suppressed.) This brings a 
result by which the catalyst de-activation in the elevated-temperature lean atmosphere mentioned above 
is prevented. 

[001 1] Moreover, in the fuel-cut control unit of an internal combustion engine concerning the 2nd 
invention, when the degree of catalyst temperature is higher than a predetermined value and a fuel- 
supply halt is performed, the RIN exhaust gas accompanying the fuel cut is emitted into the atmosphere, 
without going via a catalyst, and does not flow into a catalyst. Therefore, lean atmosphere-ization of the 
catalyst circumference accompanying a fuel cut, i.e., the rise of 02 concentration, is suppressed. This 
means that the catalyst de-activation in the elevated-temperature lean atmosphere mentioned above can 
be prevented, enabling execution of a fuel cut as usual. 
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[0012] Moreover, in the fuel-cut control unit of an internal combustion engine concerning the 3rd 
invention, when the degree of catalyst temperature is higher than a predetermined value and a fuel- 
supply halt is performed, an EGR system is made to operate or the amount of overlap of an inlet valve 
and an exhaust valve is made into the maximum. This will pile up in an upstream from a catalyst, 
without the RIN exhaust gas accompanying a fuel cut flowing into a catalyst, and it is lean atmosphere- 
ization of the catalyst circumference, 02 [ i.e., ], as a result. The rise of concentration is suppressed. 
Therefore, the catalyst de-activation in the elevated-temperature lean atmosphere mentioned above can 
be prevented, enabling execution of a fuel cut as usual. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to an accompanying 
drawing. 

[0014] Drawin g 1 is the electronically-controlled-gasoline-injection formula internal combustion engine 
whole block diagram equipped with the fuel-cut control unit concerning one example of this invention. 
Air required for combustion of an engine 1 is filtered by the air cleaner 2, and is distributed to the inlet 
pipe 13 of each cylinder by the surge tank (intake manifold) 1 1 through the throttle body 5. In addition, 
the intake air flow is measured by the air flow meter 4 while it is adjusted by the throttle valve 6 
prepared in the throttle body 5. Moreover, inhalation air temperature is detected by the intake 
temperature sensor 3. Furthermore, the pressure-of-induction-pipe force is detected by the vacuum 
sensor 12. 

[0015] Moreover, the opening of a throttle valve 6 is detected by the throttle opening sensor 9. 
Moreover, when a throttle valve 6 is in a close-by-pass-bulb-completely state, an idle switch 10 is turned 
on and the throttle close-by-pass-bulb-completely signal which is the output becomes active. Moreover, 
the idle speed control valve (ISCV) 8 for adjusting the air flow rate at the time of an idle is formed in the 
idle adjustment path 7 which bypasses a throttle valve 6. 

[0016] On the other hand, the fuel stored in the fuel tank 15 is pumped up by the fuel pump 17, and is 
injected by the inlet pipe 13 by the fuel injection valve 21 through the fuel piping 19. In an inlet pipe 13, 
such air and fuel are mixed and the gaseous mixture is inhaled by the engine (cylinder) 1, i.e., a cylinder, 
through an inlet valve 23. In a cylinder 1, after a gaseous mixture is compressed by the piston, it is lit by 
an ignitor and the spark plug, explodes and burns, and generates power. 

[0017] In addition, the crank angle sensor 45 which converts into a crank angle (CA) and generates the 
pulse for criteria position detection for every 720-degreeCA, and the crank angle sensor 47 which 
generates the pulse for criteria position detection for every 30-degreeCA are prepared for the ignition 
distributor 43 for the shaft. Moreover, an engine 1 is cooled with the cooling water led to the cooling 
water path 49, and the circulating water temperature is detected by the coolant temperature sensor 51. 
[0018] The gaseous mixture which burned is emitted to an exhaust manifold 27 through an exhaust 
valve 24 as exhaust gas, and, subsequently to an exhaust pipe 29, is drawn. In addition, 02 which 
detects the oxygen density in exhaust gas to an exhaust pipe 29 The sensor 31 is formed. Furthermore, 
from it, the catalytic converter 33 is formed in the down-stream exhaust air system, and the three way 
component catalyst which promotes simultaneously oxidization of the unburnt component in exhaust 
gas and reduction of nitrogen oxide is held in the catalytic converter 33. In this way, the exhaust gas 
purified in the catalytic converter 33 is discharged in the atmosphere. 

[0019] In addition, the engine concerning the 3rd example assumes the engine with EGR (EGR system) 
aiming at reduction of NOx (nitrogen oxide), and the path 25 for circulating exhaust gas is formed 
between the inhalation-of-air systems of a downstream from the exhaust air system and the throttle valve 
6. The amount of gas recycle is adjusted by EGR valve 26 prepared in the middle of the path. 
[0020] Moreover, the engine concerning the 4th example assumes the engine with an adjustable valve 
timing (VVT) mechanism, and can adjust the time (the amount of overlap) which the both sides of an 
inlet valve 23 and an exhaust valve 24 are opening simultaneously. 

[0021] The engine electronic control unit (engine ECU) 60 is a microcomputer system which performs 
fuel-injection control, ignition- timing control, idle rotational-speed control, etc. According to the 
program stored in ROM62, CPU61 inputs the signal from various sensors through the A/D-conversion 
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circuit 64 or the input interface circuitry 65, is based in the input signal, performs data processing, and 
outputs the various control signals for actuators through the output interface circuitry 66 based on the 
result of an operation. RAM63 is used as a temporary data-storage place in the operation / control 
processing process. Moreover, each component in these ECUs is connected by the system bus (it 
consists of an address bus, a data bus, and a control bus.) 69. 

[0022] With an engine speed and the signal from each sensor, ignition-timing control judges the state of 
an engine synthetically, determines the optimal ignition timing, and sends an ignition signal to an 
ignitor. Moreover, idle rotational- speed control maintains the optimal idle rotational speed by detecting 
an idle state, controlling ISCV8 by the throttle close-by-pass-bulb-completely signal from an idle switch 
10 etc., and adjusting an air content with it. 

[0023] Fundamentally, fuel-injection control calculates the injection time by fuel oil consumption 21, 
i.e., a fuel injection valve, based on the inhalation air content per [ which is computed from the intake air 
flow measured by the air flow meter 4 and the engine speed obtained from the crank angle sensor 45 ] 
engine 1 rotation that a predetermined air- fuel ratio should be attained, and when it reaches a 
predetermined crank angle, it injects fuel. In addition, you may presume an intake air flow by the 
pressure-of-induction-pipe force and engine speed which are obtained from the vacuum sensor 12. And 
it is the throttle opening sensor 9, a coolant temperature sensor 51, an intake temperature sensor 3, and 
02 in the case of this operation. The amendment based on the signal from sensor 31 grade is added. 
[0024] Moreover, said fuel-cut control is included in fuel-injection control, and as this invention was 
mentioned above, when th,e temperature of a catalyst is high, and the RIN exhaust gas generated in 
connection with a fuel cut prevents flowing into a catalyst, it is going to aim at the cure about the 
catalyst de-activation by elevated-temperature lean atmosphere. Hereafter, the temperature (catalyst 
floor temperature) of a catalyst is detected how, and when a catalyst floor temperature is high, lessons is 
taken from what control is carried out and it explains in detail. 

[0025] Drawin g 2 is an outline flow chart which shows the procedure of the processing for presuming a 
catalyst floor temperature. This processing is performed by the predetermined time period. A catalyst 
floor temperature can be presumed by the intake air flow QA. However, a catalyst floor temperature has 
a fixed time delay to change of an intake air flow, and the change appears gently. Therefore, it considers 
as a catalyst floor temperature with the delay intake air flow DQA (delay OA) which is made to carry 
out the fixed time delay of the change of an intake air flow QA, and reflects it. 
[0026] First, the present engine speed NE and the pressure-of-induction-pipe force PM are read (Step 
102). Subsequently, an intake air flow QA is presumed by referring to a predetermined map based on the 
NE and PM (Step 104). Probably, especially explanation will be unnecessary since this presumption is 
performed in the engine of a speed density method. Next, the present intake air flow QA judges whether 
it is larger than the intake air flow QAO computed last time (Step 106). In being large, only the specified 
quantity QAC increases the delay intake air flow DQA (Step 108), and when that is not right, only the 
specified quantity QAD decreases the delay intake air flow DQA (Step 1 10). It is remembered as QAO 
that QA computed this time can finally be used next time (Step 1 12). In this way, the delay intake air 
flow DQA calculated can be used as an amount which follows an intake air flow QA at a loose speed, 
and reflects a catalyst floor temperature. 

[0027] Below, four examples are taken up and explained about fuel-cut execution control processing at 
the time of the slowdown which used the catalyst floor temperature DQA. This fuel-cut execution 
control is processed most preferentially [ in it ] as one of the fuel-injection control, and judges whether 
in the next fuel injection timing, a fuel cut should be performed at the time of a slowdown. 
[0028] It explains from the 1st example concerning the 1st invention. The 1st example will make the 
fuel cut itself the ban on execution at the time of a slowdown, when a catalyst floor temperature is high. 
Therefore, beforehand, as shown in drawing 3 , the criteria catalyst floor temperature OTQA is set up 
based on an engine speed NE and an engine load, and the field which should forbid execution of a fuel 
cut based on it at the time of a slowdown is defined. Namely, the **** map shown in drawin g 3 is 
beforehand memorized to ROM62, and F/C execution control is performed at the time of the slowdown 
shown in the flow chart of drawing 4. 
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[0029] First, it asks for the criteria catalyst floor temperature OTQA according to a present engine speed 
NE and a present load from the map concerned, and judges whether the present catalyst floor 
temperature DQA (computed by processing of drawing 2 as mentioned above.) is smaller than the 
OTQA (Step 202). When the judgment result is judged to be higher than criteria predetermined in NO, 
i.e., a catalyst floor temperature, at the time of a slowdown, execution of a fuel cut is forbidden and 
execution of fuel injection is permitted (Step 214). Moreover, when a judgment result is judged that 
YES, i.e., a catalyst floor temperature, is low, it is judged for a XIDL flag (when the throttle close-by- 
pass-bulb-completely signal from an idle switch 10 is an active state, turned ON.) whether it is ON, i.e., 
an idle state, (Step 204). When it is not an idle state, at the time of a slowdown, F/C is not performed but 
execution of fuel injection is permitted (Step 214). 

[0030] At the time of an idle state next, it judges whether in the run of this routine of being under F/C 
execution, i.e., last time, F/C was performed now at the time of a slowdown at the time of a slowdown 
(Step 206). At the time under F/C execution, the present engine speed NE judges whether it is larger 
than a predetermined fuel return rotational speed at the time of a slowdown (Step 208). In addition, the 
fuel return rotational speed is determined by referring to a map as shown in drawing 5 based on the 
circulating water temperature detected by the coolant temperature sensor 51. When larger than fuel 
return rotational speed, F/C is continuously performed at the time of a slowdown (Step 212), and it 
returns to a fuel-injection running state from a F/C running state at the time of a slowdown at the time of 
below fuel return rotational speed (Step 214). 

[0031] On the other hand, when judged with it not F/C being [ be / it ] under execution at the time of a 
slowdown in Step 206, the present engine speed NE judges whether it is larger than a predetermined 
fuel-cut rotational speed (Step 210). In addition, the fuel-cut rotational speed is determined by referring 
to a map as shown in drawin g 5 like Step 208 based on the circulating water temperature detected by the 
coolant temperature sensor 51. When larger than fuel-cut rotational speed, it shifts to a F/C running state 
from a fuel-injection running state at the time of a slowdown (Step 212), and at the time of below fuel- 
cut rotational speed, fuel injection is performed continuously (Step 214). 

[0032] The processing after Step 204 is completely the same as F/C execution control processing among 
the above processings at the time of the conventional slowdown. If it puts in another way, it will mean 
that the conditions based on a catalyst floor temperature were newly added as an execution condition of 
F/C by this invention at the time of a slowdown. 

[0033] Drawing 6 is drawing which illustrates comparison with control (solid line) of the 1st example, 
and the conventional control (dotted line). Since it does not correspond to the F/C keepout area based on 
a catalyst floor temperature at the time of the slowdown from vehicle speed 100 km/h as shown in the 
property view of drawin g 3 , F/C is performed as usual. However, at the time of the slowdown from 
vehicle speed 140 km/h, since it corresponds to the F/C keepout area based on a catalyst floor 
temperature as shown in the property view of drawing 3 , unlike the former, F/C is not performed. That 
is, in the 1st example, F/C is forbidden under the conditions that a catalyst floor temperature is high. 
[0034] Next, the 2nd example concerning the 2nd invention is explained. Although the 2nd example 
performs a fuel cut on conditions as usual at the time of a slowdown, it does not tend to make the RIN 
exhaust gas accompanying a fuel cut flow into a catalyst at the time of a catalyst elevated temperature, 
but you are going to make it emit it into the direct atmosphere. That is, the bypass path 35 for bypassing 
a catalytic converter 33 is formed, and it enables it to lead exhaust gas to the bypass path 35 side by the 
exhaust air selector valve 37, as shown in drawing 7 . The exhaust air selector valve 37 is made to 
operate by VSV (negative pressure selector valve)39 controlled by the engine ECU 60. 
[0035] A F/C execution control flow is shown in drawing 8 at the time of the slowdown concerning the 
2nd example. Steps 304-3 14 are the same as that of the procedure of Steps 204-214 of drawing 4 which 
judges the execution condition of F/C as usual at the time of a slowdown, and starts the 1st example. 
Therefore, explanation is omitted. And in the 2nd example, it judges whether the present catalyst floor 
temperature DQA is larger than the predetermined criteria catalyst floor temperature OTQA after F/C 
execution (Step 312) at the time of a slowdown (Step 316). The judgment processing is the same as that 
of Step 202 of drawin g 4 concerning the 1st example. And when judged with a catalyst floor 
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temperature being high, VSV mentioned above is turned on (Step 318) and exhaust gas is made to 
bypass. Drawin g 9 expresses the timing diagram of such control. 

[0036] Next, the 3rd example concerning the 3rd invention is explained. Although it performs a fuel cut 
on conditions as usual as well as the 2nd example at the time of a slowdown, the 3rd example is a thing 
of exhaust gas making it make it pile up in an upstream from a catalytic converter 33 by operating EGR 
(EGR system) after F/C execution while making the idle speed control valve (ISCV) 8 a close by-pass 
bulb completely at the time of a catalyst elevated temperature. 

[0037] As shown in the flow chart of drawing 10 , when it judges whether a catalyst floor temperature 
DQA is higher than the predetermined criteria OTQA (Step 416) and is specifically judged with it being 
high after execution (Step 412) of F/C at the time of a slowdown as usual, the duty ratio DOP of the 
pulse signal for controlling ISCV8 is set up to 0% (Step 418), and ON 26, i.e., a EGR valve, is made to 
open EGR further (Step 420). Drawing 1 1 shows the timing diagram of such control, and has illustrated 
signs that control of ISCV which the catalyst floor temperature became high and was described above at 
the time of the slowdown from the 140 km [/h ] vehicle speed, and EGR is made. 
[0038] Next, the 4th example which similarly starts the 3rd invention is explained. The 4th example 
tends to be replaced with the operation of EGR in the 3rd example, is making the amount of overlap of 
an inlet valve 23 and an exhaust valve 24 into the maximum, tends to make the exhaust gas recirculation 
cause internally, and tends to acquire the same effect as the 3rd example. 

[0039] Specifically, as shown in the flow chart of drawing 12 , when it judges (Step 516) and is judged 
with it being high, as it is shown in drawing 13 whether a catalyst floor temperature DQA is higher than 
the predetermined criteria OTQA, it is delaying the operation timing of an exhaust valve 24, and the 
amount of overlap of an inlet valve 23 and an exhaust valve 24 is made into the maximum after 
execution (Step 512) of F/C, at the time of a slowdown as usual, (Step 518). In this way, like the 3rd 
example, exhaust gas piles up in an upstream from a catalytic converter 33, and the purpose of this 
invention is attained. Drawing 14 shows the timing diagram of such control. 
[0040] The amendment of desirable fuel oil consumption which finally used the catalyst floor 
temperature on the occasion of returning to a fuel-supply state as an example of reference from the fuel- 
cut state is explained. 02 [ namely, ] to which this example of reference made [ catalyst / the / many ] 
Seria (Ce02) from the catalyst at the exhaust air system of an upstream a fuel oil consumption after the 
return to fuel injection from fuel halt increase-in-quantity-side when a trap catalyst (oxygen adsorption 
catalyst) is established and a catalyst floor temperature is judged to be higher than a predetermined value 
~ an amendment - it is characterized by things 

[0041] Specifically, as shown in drawing 15 , according to the fuel-cut execution time at the time of an 
elevated temperature, the quantity of the fuel oil consumption after a fuel return is increased by adding 
the following processings after F/C execution control processing (Steps 604-614) at the time of a 
slowdown as usual. First, at the time of a slowdown, after F/C execution (Step 612), it judges whether a 
catalyst floor temperature DQA is larger than a reference value OTQA (Step 616), and when large, only 
the predetermined value KFC raises the counter CCUT for counting F/C time (Step 618). And it judges 
whether the counter CCUT which shows the total time of the fuel cut in an elevated temperature is larger 
than 0 (Step 620), and when large, only the predetermined increase-in-quantity coefficient TAUR 
increases the quantity of fuel injection duration TAU (Step 622), and only the predetermined value 
KDFC makes the value of Counter CCUT downed after the return (Step 614) of fuel injection (Step 
624). Thus, 02 of a catalyst It becomes possible to carry out the fuel increase in quantity according to 
the amount. In addition, drawing 16 shows the timing diagram of such control. 
[0042] Drawing 17 is drawing showing comparison of the concentration of the exhaust gas injurious 
ingredients HC (hydrocarbon), CO (carbon monoxide), and NOx (nitrogen oxide) the case where fuel- 
cut control as usual is performed, and at the time of performing fuel-cut control concerning this 
invention. Degradation of a catalyst is not only prevented, but according to this invention, as shown in 
this drawing, an exhaust-gas purification performance improves. It is the inside 02 of a catalyst with the 
overair at the time of a slowdown. A catalyst is NOx effectively to RIN-izing of the exhaust gas 
accompanying [ saturation is lost and ] acceleration. It is because reduction is executable. 
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[0043] As mentioned above, although the example of this invention has been described, it is easy for this 
contractor for this invention not to be limited to this and to think out various examples, of course. For 
example, although each example was related with the fuel cut at the time of a slowdown, the 1st 
invention and the 2nd invention are things easily applicable to a fuel cut etc. at the time of high rotation. 
[0044] 

[Effect of the Invention] As explained above, according to this invention, the fuel-cut control unit of the 
internal combustion engine which planned the degradation preventive measures of a catalyst is offered. 
[0045] That is, according to the 1st invention, when the degree of catalyst temperature is higher than a 
predetermined value, execution of a fuel cut is forbidden. (Therefore, lean-atmosphere-izing of the 
catalyst circumference, i.e., 02, accompanying a fuel cut Elevation of concentration is suppressed, 
consequently the catalyst de-activation by elevated-temperature lean atmosphere is prevented.) 
[0046] Moreover, according to the 2nd invention, when the degree of catalyst temperature is higher than 
a predetermined value and a fuel-supply halt is performed, the RIN exhaust gas accompanying the fuel 
cut is emitted into the atmosphere, without going via a catalyst, and does not flow into a catalyst. 
(Therefore, lean-atmosphere-izing of the catalyst circumference, i.e., 02, accompanying a fuel cut The 
catalyst de-activation by elevated-temperature lean atmosphere is prevented elevation of concentration 
being suppressed, consequently enabling execution of a fuel cut as usual.) 

[0047] Moreover, according to the 3rd invention, when the degree of catalyst temperature is higher than 
a predetermined value and a fuel-supply halt is performed, an EGR system is made to operate or the 
amount of overlap of an inlet valve and an exhaust valve is made into the maximum. This will pile up in 
an upstream from a catalyst, without the RIN exhaust gas accompanying a fuel cut flowing into a 
catalyst, and it is lean atmosphere-ization of the catalyst circumference, 02 [ i.e., ]. The catalyst de- 
activation by elevated-temperature lean atmosphere is prevented elevation of concentration being 
suppressed, consequently enabling execution of a fuel cut as usual. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/15/2003 



Page 1 of 11 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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